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DETAILED ACTION 
Claim Objections 

1 . Claims 8 and 9 are objected to because of the following informalities: the 
claim from which it depends on does not mention the claimed "oxetane 
compound". For the merits of this examination it was assumed claims 8 and 9 
depend on claim 7. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 14 and 15 are purportedly directed to a "ink-jet recording 
apparatus." The limitations of the claims however, are only the method steps for 
forming and ink-jet image. Thus the claims limitations do not define the structure 
of applicant's claimed apparatus. 

Claim Rejections - 35 USC § 101 

4. Claims 14 and 15 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. The claims are purportedly 
directed to an apparatus but the limitations are directed toward a method. Thus it 
is unclear what statutory class of invention, either apparatus or method, 
applicants claims are directed to. 
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Art Unit: 2861 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kerry (US Patent 5,438,350) in view of Yonekubo (US Patent 6,331 ,040) in 
further view of Wu (US Patent 6,467,897). 

8. Kerry discloses "a method for forming an ink-jet image, comprising the 
steps of: 

(a) ejecting droplets of an ink through ink-nozzles [40] of an ink-jet head 
[10] of an ink jet recording apparatus [column 2, lines 34-38], the ink-jet head 
[figure 1] being provided with: 

(i) a plurality of ink chambers having the ink-nozzles, each ink 
chamber having a dividing wall between adjacent ink chambers, the dividing wall 
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containing an actuator which deforms in response to applied voltages to the 
adjacent chambers [column 3, lines 17-24]; and 

(ii) a common ink tank which communicates with the ink chambers 
respectively [column 2, lines 39-40]". 

Kerry also discloses "the droplets of the ink being ejected on a recording 
media from the ink-nozzles by a repeated expansion and shrinking of the ink 
chamber, and the quiescent period being regulated so as to decrease the cross 
talk among the ink chambers adjacent to each other [column 3, lines 26-29]." 

Thus Kerry meets the claimed invention except "the ink-jet recording 
apparatus being provided with a driving signal generator for continuously 
generating multiple driving signals applied to the actuator, the driving signal 
generator producing: 

an expansion pulse which expands a volume of the ink chamber by 
deforming the actuator contained in the dividing wall of the ink chamber; 

a shrinkage pulse which compresses the volume of ink chamber by 
deforming the actuator; and 

a predetermined quiescent period between the expansion pulse and the 
shrinkage pulse." 

9. Yonekubo discloses a printing apparatus that includes a "driving signal 
generation unit [48] that generates a driving signal to each piezoelectric element 
of the printhead [28] [column 8, line 66 - column 9, line 2]". In the invention, the 
driving signal is specified to produce a pulse "generated to include at least a first 
signal for expanding said pressure chamber, a second signal for keeping the 



Application/Control Number: 10/726,742 Page 5 

Art Unit: 2861 

expanded state of the pressure chamber, and a third signal for contracting said 
pressure chamber [column 3, lines 38-42]." It would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide an inkjet recording 
apparatus that included a driving signal generator. One would have been 
motivated to modify Kerry to cause ink droplets to be spouted from the nozzles 
as taught by Yonekubo. 

10. Wu discloses compositions that when cured help "improve physical 
properties like hardness [column 2, lines 62-63]" whereas "the energy source 
used for achieving polymerization of the curable functionality may be actinic 
[column 16, lines 35-37]" and "such functionality generally includes not only 
groups that cure via a cationic mechanism upon energy exposure but also 
groups that cure via a free radical mechanism [column 16, lines 22-25]." It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
provide an inkjet recording apparatus that radically cures the ink droplets. One 
would have been motivated to modify Kerry to provide excellent control over the 
initiation and rate of polymerization as taught by Wu. 

1 1 . Regarding claims 3 and 4, the claimed limitations are met as set forth 
above in claims 1 and 2, except "wherein the predetermined quiescent period 
between the expansion pulse and the shrinkage pulse is set so that a time 
difference between a center of the expansion pulses and a center the shrinkage 
pulses is equal to a natural vibration period of the ink in the ink chamber." 
Yonekubo discloses the relationship between the first pulse and the second 
pulse signal that takes into account the "period of the natural vibration of the 
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meniscus and the natural frequency of the ink in the ink conduit [column 5, lines 
41-45]." 

12. Regarding claims 5 and 6, the claimed limitations are met as set forth 
above in claims 1 and 2, except "wherein the predetermined quiescent time 
between the expansion pulse and the shrinkage pulse is controlled based on a 
change of the ink natural vibration period produced by change of an ink 
temperature change, the ink temperature being detected with an ink temperature 
detector provided in the ink chamber." Yonekubo discloses a sensor that 
measures temperature of the ink that varies "the time difference between the 
time of spouting an ink droplet in response to the first pulse and the start timing 
of the first signal of the second pulse [column 1 9, lines 25-28]." 

13. Regarding claim 7, the claimed limitations are met as set forth above in 
claims 1 and 2, except "wherein the cationic polymerizable monomer contained 
in the ink is an oxetane compound or an epoxy compound." Wu discloses 
representative examples of energy curable groups that include epoxy groups 
[column 16, lines 25-27]. 

14. Regarding claims 1 0 and 1 1 , the claimed limitations are met as set forth 
above in claims 1 and 2, except "wherein the actinic ray is an ultraviolet ray". Wu 
discloses that suitable sources of curing energy include low intensity ultraviolet 
light [column 16, lines 49-53]. 

15. Regarding claims 12 and 13, the clamed limitations are met as set forth 
above in claims 1 and 2, except "wherein a non ink absorptive recording material 
is employed on which the droplets of the ink are ejected". Wu discloses energy 
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curable inks compatible with non-porous substrates including vinyl and plastic 
[column 26, lines 46-52]. 



Allowable Subject Matter 

16. Claims 8 and 9 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

17. The following is a statement of reasons for the indication of allowable 
subject matter: 

18. Prior art does not disclose or suggest the "compound having an oxetane 
ring in which the 2- position is substituted." 

19. Prior art does not disclose or suggest the "epoxidized fatty acid ester or an 
epoxidized fatty acid glyceride." 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Jannelle M. Lebron whose telephone number 
is (571) 272-2729. The examiner can normally be reached on Monday thru 
Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David M. Gray can be reached on (571) 272-2119. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). -s. /pp^ \ 
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